Purpose: The purpose of this study is to investigate associations with and surgical outcomes of rhegmatogenous retinal detachment (RRD) in young adults. Methods: This is a retrospective consecutive case series of patients aged 18-30 years who underwent surgical repair for RRD between January 1, 2014 and December 1, 2016 at a university referral center. Results: The current study includes 38 eyes with RRD. Documented high or moderate myopia was present in 28 (74%) eyes. Connective tissue disease was present in 3 (8%) eyes. Median pre-operative visual acuity (VA) was 20/70. Surgery was performed via scleral buckle (SB) alone in 27/38 (71%) and via combined SB and pars plana vitrectomy (SB/ PPV) in 11/38 (29%) eyes. Single surgery anatomical success (SSAS) rate was 20/27 (74%) for SB and 7/11 (64%) for SB/PPV. The retina was reattached at last follow-up in 25/27 (93%) for SB and 11/11 (100%) for SB/PPV. The median postoperative VA was 20/40. Conclusion: In the current study of young adults with RRD, the most common association was high or moderate myopia. Visual and anatomic outcomes at last follow-up were generally favorable.
Introduction
Rhegmatogenous retinal detachment (RRD) occurs in about 1 in 10,000 people per year, 1 most commonly in the fourth decade or later, often in association with myopia or prior intraocular surgery. RRD in the pediatric population is less common and is often attributable to previous intraocular surgery, trauma, connective tissue disorder or myopia. [2] [3] [4] While many studies have examined the associations and surgical outcomes in a broad range of adult and pediatric populations, few studies have focused on outcomes in the young adult population. The purpose of this study is to evaluate associations with and surgical outcomes of RRD in young adults.
Materials And Methods
This is a retrospective consecutive case series of patients age 18-30 who underwent primary surgical repair for RRD at Bascom Palmer Eye Institute between January 1, 2014 and December 31, 2016. Approval was obtained by the Institutional Review Board (IRB) of the University of Miami School of Medicine. Written consent was obtained from all subjects and all performed procedures were in accordance with the Declaration of Helsinki. To evaluate only spontaneous RRD without any tractional or exudative component, patients with RRD in the context of documented trauma, proliferative diabetic retinopathy, other retinal vascular disease, chorioretinal inflammatory disease or viral retinitis were excluded. Patients with limited follow-up (less than 3 months) were also excluded. Patients with prior pneumatic retinopexy or surgical repair for RRD elsewhere in the affected eye were also excluded. The current study had no prospective protocol for surgical management or technique and the surgical approach was selected at the discretion of the treating surgeon. Data recorded included concurrent connective tissue disorder, history of high myopia (defined as manifest refraction ≥6 diopters) or moderate myopia (manifest refraction >1 but <6 diopters), lens status, presence of macular hole, macular status (attached or unattached), need for reoperation and type of secondary repair, retinal reattachment at last examination, preoperative visual acuity and visual acuity at last examination, presence of proliferative vitreoretinopathy (PVR) preoperatively, and development of PVR postoperatively.
Main outcome measures were single surgery anatomic success (SSAS), overall anatomic success (OAS), and best-corrected visual acuity (VA) at last examination. SSAS was defined as retinal reattachment at last followup after only one surgery. Eyes treated with subsequent surgery for epiretinal membrane (ERM) or cataract extraction were not considered primary failures. Eyes treated with supplemental laser were not considered primary failures if they did not require additional surgery in the operating room. Eyes that underwent silicone oil (SO) removal in the setting of attached retina, without need for further surgery, were not considered primary failures and were included as single surgery operation successes. OAS was defined as retinal reattachment at last examination. Visual outcome was determined by best-corrected VA at last examination and by change in VA from preoperative VA to VA at last follow-up. Visual success was defined as an improvement in VA by 15 or more letters on the Early Treatment Diabetic Retinopathy Study (ETDRS) letter score, or with final Snellen VA of 20/40 or better.
Because the current study was retrospective in nature, details of PVR grading were not always recorded. However, details of PVR were analyzed using any recorded data from the medical record or photography. There was no prospective protocol for recording grades of PVR or for surgical management.
Statistical analysis was performed with Fisher exact testing for categorical variables and with Wilcoxon rank-sum testing for continuous variables (i.e. visual acuity). The small sample size in this study precluded covariate adjustment. Therefore, statistical analysis presented in this study is unadjusted for covariables.
Results
A computerized search of the electronic medical record between 2014 and 2016 (3 years) for all RRDs resulted in 96 patients age 18-30. Forty-one patients were excluded based on ocular history: history of trauma (34), prior retinal surgery (1), history of retinopathy of prematurity (3), sickle cell retinopathy (1), proliferative diabetic retinopathy (1), chorioretinitis (1) . An additional 17 patients were excluded from outcomes analysis due to duration of follow-up for less than 3 months. Of these 17 eyes, high or moderate myopia was present in 12 eyes (71%) and macula was attached in 4 (24%). Lens status was documented in 15 eyes and all were phakic. SB was performed in 12 (71%) eyes, PPV alone in 1 (6%) eye, and combined SB/PPV in 4 (24%).
In the current study, 38 eyes met the inclusion criteria. This study includes 38 eyes from 36 patients age 18-30 years (mean age 25.0 years, SD 4.2) with spontaneous RRD. Of the 38 cases, 22 (58%) were female. All eyes were phakic. The macula was attached at presentation in 10/39 (26%) of eye. Documented high myopia (manifest refraction ≥6 diopters) or moderate myopia (manifest refraction ≥1 but <6 diopters) was present in 28/38 (74%) eyes. Diagnosed or suspected connective tissue disease was present in 3/38 patients (8%). One patient was diagnosed with Stickler syndrome, 1 patient had retinal findings suggestive of Stickler syndrome, and 1 patient had Marfanoid habitus but no formal diagnosis at the time of RD. All three patients with suspected or diagnosed connective tissue abnormality also had high myopia. The remaining patients had no identifiable systemic or ocular predisposition. Prior retinal detachment in the fellow eye was present in 6/38 (16%) cases. Prior laser retinopexy had been performed for retinal tear in 3/38 (8%) eyes. Amblyopia was present in 1/38 (3%) eyes. Patient demographics and outcomes are outlined in Figure 1A alone. For patients who underwent SB/PPV, 5/11 (45%) received gas tamponade (either SF 6 or C 3 F 8 ) and 6/11 (55%) received silicone oil (SO) tamponade. All cases were repaired by one of 16 vitreoretinal faculty at the Bascom Palmer Eye Institute. At least one retinal break was identified in 34/38 (89%) eyes. In the absence of documented ocular trauma, giant retinal tear was identified in 1/38 (3%) eye and retinal dialysis was identified in 6/38 (16%) eyes. The SSAS in eyes with dialysis was 3/6 (50%) and overall anatomic success (OAS) was 5/6 (83%) due to persistent-localized subretinal fluid in one patient that did not require reoperation after primary repair. Median postoperative Snellen VA in patients with retinal dialysis was 20/141 (LogMAR 0.80).
Overall mean follow-up was 19.1 months (SD 10.6 months). Mean follow-up in the primary SB group and primary SB/PPV group was 18.3 months (SD 11.3 months) and 20.9 months (SD 8.6 months), respectively.
Single surgery anatomical success (SSAS) rate for SB alone was 20/27 (74%) and for SB/PPV was 7/11 (64%) (p=0.43). For eyes that underwent primary SB, retinal redetachment occurred in 7/27 (26%) eyes. Localized Overall retinal reattachment rate at the last follow-up visit was 36/38 (95%). OAS for eyes that underwent primary SB and primary SB/PPV was 25/27 (93%) and 11/11 (100%), respectively. Two eyes in the primary SB group (cases 3 and 16) and 2 eyes in the primary SB/PPV group (cases 29 and 34) had SO in place at the last followup and retina was attached under SO. Surgical outcomes data are presented in Figure 2 .
Proliferative vitreoretinopathy (PVR) was noted preoperatively in 15/38 (39%) eyes. PVR grade C was noted preoperatively in 11/38 (29%) eyes. Of eyes that underwent primary SB alone, 7/27 (26%) had PVR grade C preoperatively. Of eyes that underwent primary SB/PPV, 4/11 (36%) had PVR grade C preoperatively (p=0.70). PVR developed postoperatively in an additional 8 patients who did not have documented PVR preoperatively. Overall, PVR developed in 15/27 patients who underwent primary SB and 8/11 patients who underwent primary SB/ PPV (p=0.47). All primary repair failures occurred in the setting of PVR development.
In the current study, median preoperative Snellen VA was 20/70 (median LogMAR VA 0.54, mean LogMAR 0.82, SD 0.86). The macula was attached in 9/27 (33%) eyes that underwent primary SB and 1/11 eyes that underwent primary SB/PPV (p=0.23). For eyes that underwent primary SB, median preoperative Snellen VA was 20/50 (LogMAR 0.40) and preoperative VA was 20/200 or better in 21/27 (78%) eyes. For eyes that underwent primary SB/PPV, median preoperative Snellen VA was 20/400 (LogMAR 1.30, p=0.02) and preoperative VA was 20/200 or better in 5/11 (45%) eyes.
The overall median Snellen VA at last examination was 20/40 (median LogMAR 0.30, mean LogMAR 0.55, SD 0.56). Visual success, defined as Snellen VA 20/40 or better or an improvement by 15 or more letters (ETDRS), was achieved in 29/38 (76%) of all patients and overall median change in LogMAR VA was −0.18, or an improvement of 9 letters on the EDTRS letter score. Postoperative Snellen VA was significantly better in eyes with macula attached preoperatively compared to eyes with macula detachment (p=0.01). Median postoperative Snellen VA for eyes that underwent primary SB was 20/40 (LogMAR 0.30) and postoperative VA was 20/200 or better in 23/27 (85%) eyes. Visual success was achieved in 20/27 (74%) and median change in LogMAR VA was −0.10, or an improvement of 5 letters on the EDTRS letter score. For the primary SB/PPV group, median postoperative Snellen VA was 20/ 100 (LogMAR 0.70, p=0.05) and postoperative VA was 20/ 200 or better in 7/11 (64%) eyes. Visual success was achieved in 9/11 (82%) and median change in LogMAR VA was −0.35, or 18 letters on the EDTRS letter score. Visual acuity outcomes are presented in Figure 3 .
Cataract extraction was performed subsequent to primary repair in 3/27 (11%) eyes that underwent primary SB and in 7/11 (64%) of eyes that underwent primary SB/PPV (p=0.002). In all eyes in the SB group that underwent subsequent cataract extraction, secondary PPV had been performed with silicone oil due to recurrent detachment.
Discussion
In the current study, the majority of patients were repaired with SB alone (71%), and final anatomic reattachment rate was 95%. The predominance of SB alone as the primary treatment choice in this study is consistent with treatment modalities reported in patients with RRD in this age group. In a recent retrospective review of RRD repair in 512 patients, primary SB was the most common means of repair in patients aged 21-40 years (15/23 (65%) SB, 8/ 23 (35%) primary PPV alone), with primary PPV alone more common in patients aged 40 years or older. 5 In a recent review of RRD repair in 3403 eyes in the United Kingdom National Health Services, a considerably lower average age was reported in patients who were repaired with SB alone (39.2 years) compared to PPV (62.6 years) or combined SB/PPV (58.4). 6 The use of SB for primary repair in younger patients may reflect the lack of posterior vitreous detachment (PVD) and the phakic lens status, with an effort to preserve accommodation given the higher incidence of cataract development in phakic eyes that undergo initial PPV. 7 PPV alone was not considered due to the age of the patients and the lack of PVD in this age group. The incidence of interim cataract extraction between time of primary repair and last clinical visit was significantly higher in the SB/PPV group (7/11 (64%)) compared to the SB group (3/27 (11%)) (p=0.002). All eyes that underwent primary SB and subsequent cataract extraction had also undergone secondary PPV with SO for recurrent detachment.
Retinal dialysis was noted in 6/38 (16%) eyes despite no reported history of trauma. This may suggest a remote history of or unrecognized trauma in these patients.
However, idiopathic, nontraumatic retinal dialysis has been reported to occur in young adult eyes, potentially attributable to a developmental abnormality of the retinal periphery or vitreous base. 8 SSAS was lower in the current study (71%) compared to some recent studies reporting SSAS for all age groups. The United Kingdom Health Services review reports an SSAS of 87% for patients treated with SB and 86% for patients treated with combined SB/PPV. Haugstad et al report similar SSAS rates with primary SB and SB/PPV repair (86% and 87%, respectively). The lower SSAS may reflect the greater incidence of high myopia in the current study, although myopia incidence is not reported in either of these studies for comparison, or an inherent difference in the vitreoretinal interface of patients who develop retinal detachment at younger ages when compared to all age groups. A recent retrospective review of primary RRD repair by Mansouri et al in 2010 reported redetachment rate of 25% in patients with high myopia. 9 In a recent retrospective review of recurrent retinal detachment following RRD repair for highly myopic eyes (defined as manifest refraction range −14 to −29 diopters), a lower number of adjunctive procedures was reported in eyes with recurrence following primary SB compared to eyes with recurrence following primary PPV. 10 The current study demonstrated a similar trend, with lower average number of reoperations required in the SB group (1.3) compared to SB/PPV (1.8) , although this may be reflective of SB/PPV surgical approach being chosen for more significant or complex detachment. There was no significant difference between the presence of myopia between the SB and SB/ PPV groups (p=0.45) or between the SSAS rates between eyes with and without myopia (P=1.00). There was also no statistically significant difference between SSAS rate between the SB and combined SB/PPV groups (p=0.43).
All recurrent retinal detachments occurred in the setting of PVR. Preoperative PVR grade C was present in 26% of patients who underwent primary SB and in 38% of the patients who underwent SB/PPV. This incidence is higher than the 5-12% rate reported in prior literature in larger retinal detachment series. [11] [12] [13] Overall rate of PVR development (noted preoperatively or postoperatively) was 61% (23/38) (56% in SB only group, 75% in SB/PPV group, p=0.47). This correlates more closely with previously noted rates of PVR development (20-60%) in the pediatric population. [3] [4] [5] 14 This may be attributable to the chronicity of retinal detachment, and indicates the challenge of retinal detachment management in the young adult population. Additional analysis with a larger sample size may allow further identification of an association between PVR and recurrent detachment in this age group.
In the current study, overall anatomic success was 95%, consistent with overall reattachment rates in recent literature. 5 Prior retinal detachment in the fellow eye was present in 13% of cases, slightly higher than observed rates of 2-10% in the adult population 15 and likely reflective of the presence of high myopia in the current study. 16 In the current study, preoperative visual acuity was significantly better in the SB group compared to the SB/ PPV group (p=0.02), reflective of the macular status of the SB group (9/27 (33%) attached) compared to the SB/PPV group (2/11 (18%) attached). There was a trend toward visual improvement in both groups postoperatively, with no statistically significant difference in postoperative visual acuity between the two groups (p=0.05). Variable complexity of the RRD and the presence of silicone oil at the last follow-up in some patients limit a definitive visual acuity analysis.
This study is limited by its retrospective design and lack of a standardized protocol for surgery and for postoperative refraction. In addition, limited follow-up resulted in exclusion of some patients from the study, which is likely due in part to the institution as a referral center, with many patients obtaining follow-up at remote locations. A further limitation of the study includes the small sample size, with the study underpowered to detect any difference in outcomes between the two surgical approaches implemented or between different demographics.
In this retrospective review of RRD repair in young adult patients, the most common association was high or moderate myopia (74%). The correlation between RRD in the setting of high myopia and younger age has been reported 16 and is supported by the current study. There was no documented predisposing factor in 26% of patients. Visual and anatomic outcomes were favorable, with visual success achieved in 76% of eyes and anatomic success achieved in 95% of eyes.
